Quantification of sarin and cyclosarin metabolites isopropyl methylphosphonic acid and cyclohexyl methylphosphonic acid in minipig plasma using isotope-dilution and liquid chromatography- time-of-flight mass spectrometry.
An analysis method for determining isopropyl methylphosphonic acid (IMPA) and cyclohexyl methylphosphonic acid (CMPA), the metabolic hydrolysis products of toxic organophosphorus nerve agents isopropyl methylphosphonofluoridate (sarin, GB) and cyclohexyl methylphosphonofluoridate (cyclosarin, GF), respectively, has been developed and validated using high-performance liquid chromatography-mass spectrometry with negative ion electrospray ionization with time-of-flight detection (LC-ESI-MS-TOF). The linear range of quantitation was 5 to 125 ng/mL in plasma with a method detection limit of 2 ng/mL for each compound. This method was developed to determine the amount of metabolic hydrolysis that was formed during and after nerve agent exposure in minipigs to account for a major pathway of GB and GF elimination that had not been previously characterized in the bloodstream, particularly during low-level whole-body inhalation experiments. Metabolic hydrolysis accounted for 70% to 90% of the recoverable agent in the bloodstream during exposure, when compared to both unbound and cholinesterase bound agent recovered by fluoride ion reactivation analysis for the same samples. The estimated half-life of IMPA and CMPA in plasma was determined to be 44 and 61 min, respectively. The method utilizes the mass selectivity of LC-ESI-MS-TOF using a bench-top instrument to achieve a detection limit that is consistent with reported LC-MS-MS methods analyzing blood samples.